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ABSTRACT 

The unprecedented growth of the information sources 
concerning science and technology makes it particularly urgent that 
the processes of information storage, information retrieval, 
information processing according to needs, representation of results 
and their storage in preparation for the subsequent processing stages 
be mechanized. With this end in view, it is necessary to produce a 
central "data base*« in a "machine-readable form," which is accessible 
to creation, updating, processing and retrieval programs. This 
project describes the software system which creates the data base for 
the periodical purchasing department of a library and processes it by 
mechanizing the yearly cycle of activities. The following subjects 
are discussed: description of activities comprised in the yearly 
cycle; design of the data base; review of the mechanized processes; 
organizational and working routines; the forms of input-output; error 
checks at different stages; and system analysis and planning for the 
future. The Project lays stress on improving the familiarity of the 
librarian with the entirety of the data and activities involved. Its 
other purpose is to supply the contact between the librarian and the 
computer for the convenience of the librarian, who is not expecte<? to 
be a computer expert. (Author) 
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RESUME 



The unprecedented growth of the infomation sources concerning 



Science and Technology makes it particularly urgent that the processes of 
information storage, information retrieval » information processing according 
to needi, representation of results and their storage in preparation for the 
subsequent processing stages be mechanized. With this end in view, it is 
necessary to produce a central data base in a machine-readable fbnB > vfhich 
is accessible to creation, updating, processing and retrieval programes. 

This project describes the software system >Mch creates the data 
base for the periodical purchasing department of a library and processes it 
by mechanizing the yearly cycle of activities. 



The following subjects are discussed: 

Description of activities con^ised in the yearly cycle. 

Design of the data base. 

Review of the mechanized processes. 

Organizational and working routines. 

The fonns of input/output. 

Error checks at different stages. 

System analysis and planning for the future. 



The Project lays stress on in^noving the familiarity of the librarian 
with the entirety of the data and activities involved. Its other purpose is 
to siqjply the contact between the librarian and the computer for the convenience 
of the librarian, who is not expected to be a computer expert. 

My thanks are due to the following persons for their help, advice, 
encouragement and cooperation: 



Mr. U. Bloch 
Mr. E. Roesler 
Mrs> S. Klein 



Dr. K.D. Ofer 
Miss H. Ben-Joseph 



Miss P. Wiener 



Mr. J. Granot 
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2. PKXSUmtm OHNCEFTS 



This chapter is intended for those who are not familiar with the 
technical terms of ccn^te" science. The explanations givf»n below are 
intended to enable the reader to understand the considerations v4iich follow, 
and are not the exact definitions of the terms. • 

In order to make the computer carry out a given task, the latter is 
presented to it in the form of a program, written in one of the languages 
recognized by the computer. In general, the program will have the form of a 
deck of punched computer cards , \A\ich is known as a job and is sent for a run 
through the con^ter. This card deck comprises three kinds of cards: 

* A set of control cards , which indicates to the computer how to use the 
card deck (the language in vrfiich the program is written, the available 
sources of information other than the card deck, v»^ere to send the results, 
etc.); 

* A set of program cards , which con^rises the working program for this 
particular task; 

* A set of data cards , vtfiich contains all the data required for the execution 
of the task. 

The third kind of cards is the input of the program, but these cards 
often contain only a part of the input. The remaining input may be stored on 
a magnetic disk or on magnetic tapes vAiich are generally located in the conqxiter 
centre. The results of processing each job constitute the output , v4iich may be 
recorded in a manner vAiich has been predeteriidned by the program, in one or 
more of the followi'ig ways: 

It may be^printed on computer paper or punched on cards by the card 
puncher, or punched on a paper tape or magnetically recorded on disks or tapes, 

Ihe information contained in the input (and in the output) is placed 
in fields of predetermined size and location; in this way the information 
contained in it can then be located. 

A set of fields can be combined to a record , and a set of records may 
be combined to constitute a file* The central file, which contains the basic 
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information pertaining to the system, is known as the Blaster file . 

Files are always kqit on an external mediun, such as magnetic disk or 
magnetic tape; they are then referred to as permanent files. Such files may 
be of two kinds: in sequential access files the ccmtents of the file must be 
scanned Trom the beginning to the location sought, before the information can 
be retrieved; in direct access files the infomation can be retrieved 
directly, provided the file is built as a random file. 

An assembly of external memories for repeated use is also known as 
mass storage . 



• 
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3. YEARLY CYCLE OF ACTIVITIES INVOLVED IN THE 
PUROiASE OF PERIODICALS 



Collection of all the relex'ant information concerning each 
periodical (Title) , for the con5)ilation of the periodical master 
file. 

Publication of classified list of periodicals (which were ordered 
for the current year). The list is then circulated to individual 
departments i4io mark the periodicals u*iich they wish to receive 
during the coming year. 

Preparation of Synoptic List of orders for each title and dispatch 
of orders to suppliers. 

Accounting work: payment of suppliers' invoices and debiting the 
accounts of individual departments in proportion to the quantities 
appearing in the invoice. 

Verification of receipt of all copies due, and dispatch of copies to 
their destinations. Issuance of claims to publishers for copies 
v^ich failed to arrive. 

Special activities; reviews, statistical surveys. 
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4. GREATLY AND UPDATING THE PIASTER FILE QUF.) 

The master file pi.F.) serves as the central data base of the system 
aiid ser\'ices most of the mechanized activities. It acts as input for a large 
ivjnber of programs and also as output in uhich the results of current 
.ictiviries and updating are recorded. Its structure must accordingly be 

-jnvenient for generation and updating, and the information contained therein 
niist be easy to retrieve. I,t must contain all the information relevant to 
each title, and must be elastic enough to acconnodate information of different 
lengths for different titles (The word 'Title" will be denoted as *T', for 
the sake of brevity). 

The following solution was adopted for the structure of the master 

file: 

A M.F. record is created for each T, and contains all the information 
pertinent to this particular T. The length of the records is variable, and 
each record contains a special field which acts as meter for the determination 
of its effective size. 

\<hen this record has been placed on the disk, the amount of space it 
occupies corresponds to its size and not to the size of the largest record on 
the disk. In this way space is saved in the memory of the permanent file. 

To each T is assigned an alphabetic code, which is known as coden . 
It consists of 6 letters, five of which represent a mnemonic for the T, 
u-hereas the sixth is a check letter, which is calculated from the preceding 
five. 

All these records constitute a set, the structure of which is that 
of a random file, with direct access to each record. The coden of each record 
is the key through which access is gained to the record. This means that the 
user who wishes to read the content of a given record from the disk, or to 
update it, only has to give its coder.; when the "read'* order from the disk is 
obeyed, the record which carries the specified coden is transferred from the 
disk to the working area of the program, and can then be employed as desired. 
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4.1 Structure of a n.F. record (figore No. 8) 

Within each lecord the various kinds of information are classified in 
two grades, which will be referred to as "type" and 'level". In the 
figure, "t>pe" is shown in columns 8 and 9, while "level" is shown in 
columns 10 and 11. 

Type 1 contains the T, including former T it any. 

Type 2 contains the information on the periodical which remains more or 
less constant, such as country of origin, ramber of issues per volume, 
dates of beginning and end of subscription, frequency of appearance of 
the periodical, name and address of publisher etc. 

The signif5-cance of other types will be explained at a later stage. 

4.2 C reation and Update Program 

In order to create a master file, the information niist be submitted in 
the fbi-m of data cards (figure No. 1). The structure of each card is: 
coden , type , level , inf ormat ion. 

The cards need not be sorted. Sorting can be more efficiently and more 
conveniently carried out by the computer, without introducing human 
error. The only condition is that each periodical have its type *. card, 
in addition to the other cards of this T. This is because each T in the 
M.F. has its own record, v*iich is inserted alphabetically in the record 
sequence in the file; for such an arrangement to be possible, the T to 
\^ch the record refers must be kriown. 

Except for this limitation, the cards may, be fed in any sequence 
v^tever. Since each card carries the coden of the T it represents and 
the type and the level of the information it contains, the sorting of 
the cards to a properly ordered file can be left to the program. 

After some of the cards have been prepared fthere is no need to prepare 
all the cards at once), they are run through the computer together with 
the M.F. creation and update program. 

The input of the program - the above -mentined card deck. 
Processing and output - 



10 



creation of M.F. including a record ^ 
random file, but arranged in alphabi 



in the fonn of a 
,e4^«;nce of T; within 



each record, the information is arranged by type and level 
(figure No. 8). 

* updsiting the M.F. records in all respects (see below). 

* printout of input, for the convenience of the librarian, to ensure 
follow-iqp and elimination of errors. 

* printout of corrected or updated records. 

printout of error file, listing the errors discovered by the program 
at the input (figure No. 10). 

Corrections are introduced in the file in accordance with the printout 
and the reported errors. The librarian also feeds additional input cards in at 
the same time. Both are then run through, a deck of cards at one time. For 
this purpose each card carries a special field for the action code , which 
indicates to the program the action to be taken with respect to this particular 
card: 

* Insert - to insert the content of the card into an existing record, or a 
new record to be inserted into the file. 

* replace - to replace the content of the card by the content of the 
corresponding fields in the same record in the M.F. 

* delete - to erase superfluous information erron**ously inseri^ into a 
record. 

* purge - to erase an entire record from the M.F. 

These activities are performed both during the original creation of the 
file and during the entire cycle of mechanized activities, for file updating 
purposes, in addition to direct updating carried out by other special purpose 
programs. The created records are recorded and stored on the disk. Updated 
records are also recorded on the disk, the updated record replacing the old 
one. 
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5. mmAL OF SUBSCRIPTiae - PATRC»IS' LIST 

Once the organized file has been created and freed from errors, the 
mechanized activities can commence. 

Tne subscription period for most periodicals coincides with the 
calendar year. Orders for these periodicals must be issued to suppliers in 
September. The subscribers (patrons) are members of different departments, 
but (in the case of our organization) the Central Library alone handles all 
subscriptions, and issues purchase orders to suppliers. The program includes 
the compilation of a Patrons' List vi^ich is intended to help the patrons in 
listing and marking their orders, and to provide the Library with lists of 
periodicals to be arranged in a systematic manner. 

The Patrons* List is essentially aa invitation to the patrons to 
place their orders. It includes a list of all titles in the M.F., ordered in 
the preceding year. It follows that the master file must be properly arranged 
and ready for use by the month of June of the current year . 

Tlie program of the Patrons' List is now run. 

The input is the updated M.F. or the disk. 
The output includes: 

* a numbered, alphabetical list of all the titles in the file 
(figure No. 2). To the left, of each title a space is provided for 
marking the order, together with other details: coden, the 
country of origin, and the price per issue, if exceptionally high. 

* error file. 

Any number of copies of this list can be produced by the progra-i. 
The capies are then sent to departments together with a covering letter 
explaining the manner in which the order should be marked on the list and 
indicating the date by vhich the list should be returned. It is mportant 
that all lists be returned by this date, since the data can then be inserted 
in the master file before actuating the orders-to-stq)piiers program in 
Septembei; in this way orders can be ;.cnt to suppliers in time. 
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6. RENEWAL OF SUBSCRIP1IC^'^ - ORffiRS TO VENDORS 



At this stage - after the lists have been sent out - the information 
is missing must be inserted in the h^ster file. This information is of 
two kinds: 

(1) infonnation vMch was already available at the time of creation of the 
file, but yAdth had not been prepared for punching and was not relevant 
to the preceding program (e.g. particulars of the publisher of each 
title). 

This infonnation can now be inserted vdth the aid of file creation and 
tqxiate program, with action code "insert" or "replace". 

It is reconir.c3nded that this be done before the lists are returned by the 
subscribers. 

(2) infonnation vtfuch becomes available only after the patrons' lists have 
been returned, but >Aich can already be prepared for insertion into 

the M.F. Such preparations should be carried out as early as possible. 
The purpose of this is twofold: 

a) To avoid rush work during input preparation owing to some of the 
lists arriving late, computer breakdowns, correcting card -punching 
errors, etc. 

b) Not to make the librarian do anything the computer can do in his 
stead. There is no point in a man preparing and punching the 
information ^ich is based on the M.F. and is already known. The 
conpiter can do it more efficiently and with fewer errors, vtfiile 
saving the librarian some of his tedious routines. 

The appropriate program will bear the entire M.F., retrieve the codcn 
of each T and the code of its vendor, and will punch one card for each title 
with the following data: 

Coden, 0301, vendor code. 

The cards are put out arranged in the alphabetical sequence of T, so 
that.when the patrons' lists arrive, the card corresponding to any desired 
t.tle can be easily located, and marked with the desired number of copies and 
th# -ode of the subscriber's department. The cards are then sent for insertion 
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in the master file with the aid of the creation and update program, after 
which the M.F. can be operated by the next program, 

6.1 Program for Orders to Vendors 

With the aid of this program a written order is prepared for each vendor 
for all the periodicals to be supplied by this vendor. The printer of 
the computer puts out the list in a foim ready to be dispatched to the 
vendor. 

The input consists of the updated M.F. with type 3 cards. 
The output and processing consist of the following: 

* a letter to the vendor, together with the list of periodicals ordered 
(figure No. 3). The list is arranged in the alphabetic sequence of 
titles, together with their respective order*? number of copies ordered 
and serial number of item, assigned to it jy the program. 

* Updating of M.F. records, including the assigned item number (see figure 
No. 8, type 3). 

* Punched item card for each item, with the following particulars: 
Coden, Vendor Code, Item No. 

* Error file. 

The item cards v^^ich are put out are sorted by vendors and by item 

number. 

The idea which underlies the preparation of these cards is to use 
the output of a program as the input of a subsequent program; again, the 
librarian is spared the necessity for doing vtot a conquiter can do just as 
well. 

In the letter which accompanies the order, vendors are requested to 
refer to the item number when submitting invoices. If this is insisted upon, 
most vendors will meet this request. 
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7 ACCOUNTING 

The Library in our organization has no budget allocation out of which 
to pay for the periodicals subscribed to by the different departments . Each 
department is debited for the priodicals it subscribes to out of its own 
al^'ocation, but it can order them only through the Central Library. The 
departments may act only through the Central Library in everything that 
concerns orders for periodicals and inquiries and complainti arising therefrom. 
Thus, it is the Central Library vAich orders the periodicals from the vendors 
and charges the sums disbursed in payment 'of the Lnvoices to the respective 
departments, in accordance with the data indicated on the invoice and the 
details of the orders. The Ubrary also checks the actual arrival of 
periodicals, and issues claims for the periodicals v,^ich failed to arrive, if 
any. The Library nust answer inquiries of departments concerning the balance 
of their library allocation, dates and particulars of debited items, and 
particulars of periodicals vAiich have already arrived and those yet due to 
arrive. 

The following have been created for this purpose: 

debit file; 

accounting program; 

(control and claims program) . 

7.1 Debit file 

This file (figure }lo. 9) is also a random access file. Each record 
refers to a particular department, and can be directly accessed to. 
Each such record contains all the items charged to the department from 
the different invoices which have arrived during the current year, each 
item so charged comprising: 

1. The charges for library copies , i.e., for periodicals which the 
requesting department is willing to leave in the Central Library 
for general use. 

2. The charge for extra copies , i.e. for periodicals which are intended 
for the exclusive use of the patron and which ire sent to him as soon 
as they have arrived in the Central Library. 
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In this file all charges are expressed ii; IL. This is because the 
different invoices are made out in different currencies, and the total 
of the items taken from the different invoices vrill only be meaningful 
if expressed in a standard currency. 

Owing to the particular structure of the record and the file, it is 
possible: 

* to debit the department concerned by random access; 

* to keep a statistical record of the ratio between the outlay on 
library copies and additional copies; 

* to keep an up-to-date record of the account of every department at 
all times. 

.2 Accounting Program 

When the vendor's invoice arrives, the item cards (section 6.1, output) 
for the titles appearing in the invoice are taken out. If the item 
number appears in the invoice, the card is found by its item number. 
If it does not (which usually does not ha^ipen in more than 151 of the 
cases), the item number is found in the following manner: 

The T is indicated in the in»/oice. Th»5 record of that T is found in the 
printout of the M.F.; it contains the item mmber, recorded under type 3. 

The card is located and the price indicated in the vendor's invoice for 
this item is punched on the card. If a stin has been credited by the vendor 
a negative number is punched. If there is a discrepancy between the 
number of copies ordered and the number of copies indicated in the invoice, 
the number of copies given by the invoice is punched in as well. 

A leader card containing the particulars of the invoice is placed in front 
of the card deck (identification of invoice » date of invoice, total price, 
currency, vendor's code, percent conmission, if any). If more than one 
invoice is run through the conputer at the same time, tlie decks are stacked 
one behind the other, the last card being left blank (sentinel card 
indicating the end of data cards) . 
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The input of the program comprises : 

* the cards as above; 

* the M.F. with information about the departments subscribing to each 
item. 

The processing and the output comprise: 

* display of input cards in the sequence of their appearance, to 
facilitate locaticm of errors (figure No. 4); 

* The parts of the price of the item charged to each subscriber 
department. If the copy was ordered for the Library only, each 
department pays its proportional part. If the item was especially 
ordered for the department, the department has to pay the full price, 
in addition to its share in the price of the copy in the Library. 

Hie printout is arranged by departments, and in the alphabetical order 
of T within each department (figure No: 5); 

* insertion of invoice details in the appruiriate M.F. record (type 3, 
figure No. 8); 

* total sums charged to each department, to be charged against their 
respective budget allocations (figure No. 6); 

* the following charges are recorded in the debit file for each 
department for each invoice (figure No. 9): 

sun debited for library copies; 

sun debited for extra copies; J IL. 

identification and date of invoice. 



.3 Prevention of Erroneous Records in Mass Storage 

What are we to do about errors in debit accounting? (or about errors in 
any other process iduch results in a record being placed in mass storage?) 

Errors can originate from erroneous card punching, from the presence of 
a wrong card in the deck, etc. These will be located on the printouts 
put out by the program, but in the meantime the various records in the 
M.F. and in the debit file m the disk will have been iqxiated. After 
the errors have been identified, it is necessary to locate all the sites 
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in the disk vW.ch carry the errcaieous information and to correct it. 
This is in no way a trivial task. 

Rather than deal with the problem dire^cly, we chose to prevent its 
occurrence by making a blank run prior to each operational nti. 

There is no difference between a blank run and an operational run which 
would affect the accounting program; in other words, the accounting 
program "does not know" if the run is blank or operational. It 
accordingly obeys all orders, prints the results and notifications of 
error and "places" records in the M.F. and in the debit file, except 
that the updatings made on the disk during a blank run are purged from 
it at the end of the run and the condition of the disk reverts to what 
it was prior to the blank run. Changes are not permanent, but are 
recorded for the duration of the run only. 

After the results have been received, the errors are corrected in the 
data , and the run is repeated. This operation can be repeated time and 
time again, until the last error rar been expunged. The next run is 
operational (one control card is added), \Aien the error-free data are 
recorded on the disk in a permanent manner. 

This sequence of blank runs and operational runs is carried out whenever 
the processes, the results of vAiich are to be recorded on the disk or on 
the tape, are liable to contain errors (e.g. orders -to -vendors program, 
which provides for the insertion of item nimibers in the M.F.). 
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8. ROUTING AND OOmOL OP ARRIVALS 



The minber of items arriviiig in the Library from different sources 
is very large; they are addressed to different individuals, some of the items 
being identical i^ile the others differ from one another in one respect or a 
few respects only. The result is that large libraries can no longer control 
the routing of the material to its different destinations and, in particular, 
no longer know if all the iteqns have arrived and are unable to ensure that 
they all arrive in time. 

This problem is dealt with in two steps described in sections 8.1 

and 8.2. 



8.1. Preliminary Processing and Means of Control 

During the period between the dispatch of the oiders to vendors and the 
arrival of the first copies, it is necessary to collect information on 
the patrons, i.e. on the individuals \Aio have ordered extra copies, in 
addition to the copy ordered for libraiy use. This information in its 
original (ui^rocessed] form is found on the Patrons' List, with the 
patrons' original order on it. The librarian uses these forms to prepare 
type 4 cards (figure ^k>. 1). 

Hie input of the program comprises: 

* type 4 cards 

* the M.F. 

Processing and output ccnprise: 

* for each copy and each patron, the program creates two fields in the 
M.R. (Master Record, i.e. a record in the M.F.) coresponding to a 
given title. 

The expected date of arrival is placed in the first of the two fields. 
The second field remains blank to be filled in by the fullfilment and 
claims program (see section 8.3). 

The structure of the posted M.F. is seen in figure No. 11 (the posting 
is effected in type 5, which is created by the program for this purpose) • 
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For explanation of figure see section 8.3, processing and output. 

* The program creates a punched control card to correspond to each field 
in the M.F.; this card ser\'es as "identity" card" for the particular 
copy. In this way each copy which has arrived during the year has an 
"identity card" containing its coden, number of issue, date of issue 
and the patron (including the library cop>0 for whom the cnnv is 
intended (see figure \o. 12 from which the names of the i>atrons have 
been removed). In this way a one-to-one correspondence is oroduced 
between the cards in the deck and the collection of periodical copies 
passing through the Library. 

At this stage these cards are not punched, but are stored on a 
magnetic tape as card images until needed. 

* A printout, which includes the input, the updated M.F. and error 
diagnostics - (figure No. 13). 

The type 4 cards vrfiich form the iiput of this program are run through 
the computer by groups, sb as to assist the elimination of errors. 
These runs are blank, until the last error has been eliminated, after 
which the deck is sent to the operational run during v^ich the records 
are inserted in the files. 

Each operational run results in the creation of new control cards 
which are recorded on the magnetic tape. Before they are taken off the 
tape, they are sorted by the expected dates of arrival of the copies 
they represent » after which they are taken off the tape in the form of 
cards and are placed in boxes. 

All cards representing the copies expected to arrive by a given date (at 
14 day intervals) are placed in a special box with the initial and the 
terminal dates of the interval marked on it. 

8.2 Operation of Routing and Control Process 

The procedures to be follow'ed with respect to copies v4iich arrived and 
those which failed to arrive are outlined below: 

Oi receipt of a copy, the librarian looks for the corresponding card in 
tfte box corresponding to the date of arrival* 
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These cards are sorted within each box by the date and the number of the 
issue. If there is more than one identical copy (ordered by different 
patrons), the cards, including their coden, will be identical in all 
these particulars and are placed together. The librarian now takes out 
the fiKt card in the group. He reads the name of the patron and the 
department on the card, sends the copy to its destination and punches a 

sign in the appropriate field to signify that the copy has now arrived. 
He then puts the card in the deck to be sent to the computer. 

If, at the end of the period, there are any cards left in the box, this 
means that the copies represented by these cards failed to arrive. The 
next step is up to the librarian. If, in his view, the delay in the 
arrival of the copy is reasonable under the prevailing circumstances 
(postal strike, port sf-vedores' strike etc.), he will place the card in 
the box provided for the following 14 days' period. If he thinks the 
delay is unjustified, he punches a (minus) sign in the appropriate 
field to say that the copy failed to arrive and must be claijned f-om the 
publisher. These cards, too, are put in the card deck to be sent to the 
computer. 

This deck acts as the input of the program to be described in the following 
section (see section 8.3). 



Insertion. Fullfilment ana Claims Program 

This program, in conjunction with the program described in section 8.1, is a 
check on the timely arrival of copies. 

The input of the program comprises: 

* Check cards ("identity cards") with punched "+" or "-" sign 

* The "filled- in" M.F. 
Processing and output includes: 

* for copies which have arrived - the date of arrival is inserted in 
the appropriate field of the respective M.R. (figure No. 14). 

* for copies which have not arrived - the issue of claim to the 
publisher and the date of the claim for this particular copv is marked 
in the appropriate field of the respective M.R. (figure No. 14). 



Fields . ich were shown anpty in figure No 11 carry the date of arrival of 
the copy or of issuance of claim in figure ^^o. U. The letters (N,E etc.) 
which appear in the fields, indicate that the niubers may be positive or 
negative. The absolute value of the number indicates the target date (day 
of the year), i4iile the sign indicates that the copy has arrived (positive) 
by this date, or that a claim has been issued (negative). 

* a display of the input cards and the updated Master Records. 

* error diagnostics. 

* claim letters to the publisher (for copies which failed to arrive) 
ready to be sent out (figure Mo. 15.) 

* a new punched control card for each copy iddch failed to arrive. 

This card carries the date of dispatch of the latest claim, in addition 
to the information inclined in the corr e sponding original (ii^t) card, 
but not the *^ninus" sign of the original card. 

On being ejected from the con^ter, these cards are placed in the box 
corresponding to the actual (current) 14-day period (i.e. the; period 
which is contenq)oraneotis with the date of card ejection) where it is 
ready for the delayed copies as soon as they anrive. 

The process described in sections 8.2 and 8.3 is repeated until the 
delayed copy has arrived. 
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9. REIHTEVAL, SEATISnCS, QUERIES 

Exanples vhich illustrate the advantage of the particular structure of 
the data base of the s>'sten! in ever>'thing that concerns file interrogation 
%o.ll be found in reference No. 6. 

The prograris at the disposal of the user enable him to retrieve any 
reir^^nls from the files as printout or as punched card deck. To do this, he 
nist identify the records desired and indicate the appropriate action code. 

If an organized M.F. which contains all the relevant data is 
available, this system is very convenient to use in carrying out statistical 
studies. 

The following are examples of such investigations: 

a) wliat is the delay between the date of printing of a periodical and the 
date of its arrival in the library, i^ch may be expected on statistical 
grounds? 

b) viiat is the relationship between the original budget allocation for the 
purchase of library copies for general use and the original budget 
allocation for the purchase of extra copies for private use? 

c) what is the distribution of prices per copy as a function of the number 
of copies of a given title which have been ordered? 

(see figures Nos 16 and 17 for the exanq)le of an investigation \^ch 
failed to yield meaningfi4 results) . 
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10. SU4MRr AW OMIUSKMS 

10.1 Results of Practical Experiqice 

From the practical, point of view, the most striking achievement of the 
system has been the increase in control, reliability and accuracy which 
is always the more indispensable, the more nui^rous the data to be 
processed. Even though, as a result of mechanization which has been 
introduced in oir organization, tjie manpower employed was not reduced, 
the mechanization will make it possible to handle a ouch greater volune 
of data without losing control of the system. 

The fact that the operation of the mechanized system has been extended 
into its second year, emphasizes the convenience of such mechanization 
to the librarian. The M.F. for the coming year was compiled from the 
old M.F.; it contained all the data which could be retrieved from the 
old M.F. and the only new material which had to be added were the data 
vtfuch change from one year to another (e.g. patrons subscribing to a 
given periodical during that year) . 

The operational programs provided by the system not only relieve the 
librarian fran rcxitine duties, but carry out these duties more rapidly 
and more efficiently than they could ever be carried out by hand. In 
addition, the librarian is provided with facilities for carrying out 
non-routine research on his working procedures with the purpose of 
improving service and reducing the expenses; were it not for the 
mechanization, he would hardly find any free time for work of this 
kind. 

10.2 Rrture work 
a) Lending 

Hie next obvicus step is to extend the mechanized system to ^^h^^ 
the lending of material out of the Library. In addition to periodicals 
the Library also contains some 30,000 books anl reports, most of 
which are now out on loan, without ar control over the 
duration of the loan or dates by which they are to be returned to 
the Ubiaxy. 
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b) Mechanized Catalogue 

We Aim have at our disposal punched paper tapes produced by the 
catalogue workers during the past year with the aid of a flexowriter 
during the printing of the catalogue cards. The:>c Lap*»s can be 
read by the computer and the files required for the conpilation of a 
r.echanized catalogue^ can be prepared. 

c) Interactive Search with Guidance 

Ke already have an extensive thesaurus in machine -readable form, 
wMch was itself created by a comi jter program (figure No. 18). 
Its purpose is to serve bo!.h the cataloguer and the library user 
in finding the keywords which will help him in locating the book he 
needs. 

The combination of the mechanized cataloguing system with the 
thesaurus will make it possible to operate an answers-to-queries 
guided search program. In order to render the search interactive, 
the Library will acquire a display terminal which will be connected 
on-line to the computer; the user will thus have access to the 
mechanized catalogue and will b-* able to operate the interactive 
query program, i.e. modify his que-y with the aid of the thess^lnis, 
master file and auxiliary files » and thus to arrive at the 
bibliographic material he requires. 



10.3 Maripower and Computer Investment 

Experience has shown that the manual system in the Library can be 
mechanized with the aid of the professional manpower now employed in 
the Library, if assisted by a computer specialist. In the first stage 
of these activities the employed personnel have proved themselves 
capable both of operating the still existing manual system and the 
mechanical system under construction (except for the aid of key-punchers 
not belonging to the Library). This seems to be true, irrespective 
of the size of the Library. 

As regards the money investment required, the operation of the systems 
takes about one hour of computer time for the yearly cycle of 
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operations Cfor a C.D.C. 6S00 computer). Additional budget allocati 
are needed for card punching, printing costs and upkeep of magnetic 
tapes (as back-i^ for the files on the disk) . 



10-* Other Potential Applications 

The applications of the system to various other fields (see reference 
No. 6) are possible owing to the basic conception of tlie data base, 
wMch can be easily updated, and to the structure of tu. .iles v.hich 
shorten the reaction time to the queries. Ntoreover shoulrf it ever be 
desired to introduce any changes in t^.e operational structure and the 
rele\'ant data, this can be done, by and large, by introducing additions 
and changes in the mechanized operational programs, but no drastic 
changes will be needed in the structure of t^ie data base or in the 
operational program system as a whole. 
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gure 2: Patrons * List 
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ITEH 
NC« 


CODE 


NO. OF 

COFIES 


TITLE 


01029 


JPLF^G 


01 


JCURKAL CF FCLYt^ER SCIENCE, PA«t A-2,PCIYM£R PI-YSlCS 


01030 




01 


JOURNAL OF FCIY^ER SCIENCEfPARK 3, POLYMER LETTERS 


01031 


JPYCIC 


01 


JOURNAL CF FCLYNER SCIcNCt ,P£-RT C,PGLYH6» SYJ^FOSIA 


01032 


JALS4I 


02 


JOURNAL CF THE ASTRONAUTICAL SCIENCES 


Q1033 


jFiNaz 


01 


JOURNAL CF ThE FRANKLIN INSTITUTE 


0103<i 


jsktah 


01 


JOURNAL OF THE S«f««P«T«C« 


01035 


wVST^J 


02 


JOURNAL OF VACUUM SCICNCE AND TECHNOLOGY 


01036 




01 


LU8QICATI0N ENGINEERING 


01037 




03 


MACHINERY 


01038 




01 


MATHEMATICAL REVIEWS 


01039 




01 


MATHEMATICS CF CCMPUTATION 


010<«0 




01 


METAL PRCQOESS 


010^1 


THSAflP 


01 


M^TALLURGTCAL TfS ANSACTIONS 


010<i2 




03 


MILITARY REVlEN 


010<i3 


HSSCZO 


01 


MILITARY SPECIFICATIONS ANO SOURCES 


OtO<f<i 


rcCAEX 


01 


MODEPN CASTING 


010<«5 


^FHCAI 


01 


MODERN PHOTCGRAFHV 


OlO'tb 


^CFLIT 


02 


MODERN PLASTICS INTERNATIONAL 


010<i7 




01 


NATIONAL SAFETY NENS 


olOda 


i^lSCAR 


01 


RADIO SCIENCE 


OtO(i9 


SPIEA9 


01 


S«P«I«E« JOURNAL 


01050 


STNYBH 


02 


SCIENCE ANO TECHNCLOGY 


01091 


SF9HAY 


01 


SCREEN PRINTIKC NAGAZINC 


01052 


SPPLIH 


01 


SPACC PROPULSTCK 


01053 


tUAHAI 


01 


STUDIES IN APPLIED NATHENATICS 


0105<i 


TEJCZH 


03 


TELEMETRY JOURNAL 


01055 


TiGUAh 


01 


TRANSACTIONS CF Th£ ANCRICAN GEOPHYSICAL tKICl^ 


01056 


TSVHAZ 


01 


TRANSACTICNS CP THE SOCTETT OF RH€0LOGY 



Figure 3: Orders to &ippliers 
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AOHAAS S010020023K 
AHHAA'i S010030tl02E 
APNVAS S9l99(iai911< 
ATIN2V S010Q50021Q< 
CnERAV S0100609Z62E 
CHMK4V S919099a262E 
CNPCIX S01Q109Q262C 
CHPOAO S0101100767E 
CPAUAF S010129021SH 
CNCNZe S0101300050< 
OTHNAO S0101<fr00903< 
EEEEAH S0101500<»15H 
ELECAT S010160^209< 
FLQUZN S01017010978 
FOUNAE S0101800210< 
GPYSAL S01019001626 
HTOPAR S0102001059< 
IBHJAE S0102100052E 
lAEAAC S0102201<»43& 
JAPNAT S0102301630< 
JCISAZ S0102<f01Q560 
JCSSBI S0102500333I 
JOEQAU S010260Q579F 
JOHTAK S0102700378< 
JPLCAT S0102803579< 
JALSAI S01032002«iO< 
JFINAZ S0103300210< 
^SHTAW S0103<»90263E 
JVSTAJ S01035005770 
LUENAA S0103690168< 
HAREAV S0103803360< 
MCHPA8 S0103900210< 
HACYAI S0103700300< 
NEPOAP SOlO^OOOlllC 
THSAAP S010<»100^09E 
X6HRAH S010ii200160E 
HSSCZO S010<i300577E 
NOCABX S010<*t|0gi57E 
NPHOAI S010^500105< 
MOPLAY S010li6002<iO< 
NSANAC S019<*700112< 
AICEAK S0100102992E 
RASCAR S010^8003^6E 
SPIEAB S010<*909190< 
STNYBH SQ105000302O 
SPRHAY S01951909720 
SPPLAH S01952010<i59 
UUANAI S010S309136F 
TEJOZH S0105%0126f< 
TAGUAH S0105500063< 
TSRH^Z S0105690336< 
Q53936 12«ia»71 0? 
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Figure 4: Accounting - Representation of Printout of Data Cards 
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INVOICE NO. AO 1192 OATg 2«. 89.21 

H»2I£H I I I L C ^ «*.09./l 

01899 AmiEO O^ITCS 

ai0^6 APPLIcO PNYSICS LETTERS 

ELECTRONIC OESIGN 
• 102J FUSION *^ - - - 

91021 Fusion 

•1029 JOURKAL OF APPtlEO FhT>ICs 

01039 JOURNAL OF InC OPTICAL fOCICTT OF AMERICA 

010<.0 LASER FCCUS ur « tRICA 

9l4kl LASERSphERE 

•ly%l LASERSPnERE " - - - . > . 
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•00000. so 
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UVOtCE NO. AO 3192 
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PhVSICAL ttCVIEMffC-NUCLEAR PnVSICS 
•I02i REVIfU OF SCIENTIFIC ll^Sf RUi«ENTS 

•l*il ;ffANSACfIONS OF TnC A.S.II.E.-CIJOU^NM. OF nCAT TRANSFER 



VEhOOR C 



OE^ARlNEhT n 
LH-COP 

•oo«o%«tr 
••cj02.n 

•ft062J«C3 
•00012. CO 
• 0(1012. fO 

•0000%.;$ 
•^••i;,3^ 



Cl*COP 
•••000. •• 
»0003«.it 
•00000.00 
•00000*08 

•ooooo.oo 

•00028.98 
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81829 INCUSTRIAL ENGINEERING 
818V% NEChANICAL ENGINEERING 
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Olil69 QUALITT PROGRESS 
81080 TOCLING AN3 PRODUCTION 
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EX-COF 
•0b022.08 
•60900.08 
•80882.88 
•00020.08 
•0001%. 08 
•80828.88 
•88888.88 



81A93 AMERICAN JOURNAL OF Pf«TSICS 

81816 ELECTRO TECnNOLOGV NENSLETTER 

01818 tLECTRONIC OESIGN 

01010 ELECTRONIC oeStGII 

01029 JOuChAL OF APPLIED PhTSICS 

0103% JOURNAL CP NATNENATICM. ANALYSIS ANO APPLICATIONS 

OlOJS JOlRNAL OF MATHEMATICAL fHTSZCS 

81918 JOURNAL OF THE ACOUSTICAL SCClETV OF AMERICA 

01039 JOURNAL OF THE OPTICAL SCClCtT OF «mERIC# 

81il%0 LASER FOCUS 
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OC^ARTNENr I 
LIt*CUF 
♦y0e82.C2 
•80009.33 
•88082.92 
' •8a002«f2 
•8808f.82 
•08038.30 
•00812.2S 
•88009. CO 
. •00002.C2 
' •8608i*88 



CX-COP 
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Figure 5: Accounting • Debit Itemization per Department and per Item 
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NO TYP '^3 FOUND 
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^NO OF FPROR-FTLF 



Figure 7: Accounting - Error Diagnostics 
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ANERICA^ CI SNiCit SCCietY- 

1199 SIXTEENTH STREET N.M. 
MASHIHGTCN O.C. 20036 USA 
01601 - 



Figure 8 : Printout of Master File Records 
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Figure 9: Printout of Records in Debit File 
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ERROR FILE OUTPUT. 

MRONEOUS TtP-LEV OR ACT-COO, IN COOE^ OSBUZU TtPE 03 LEVEL 01 

£RRON£OUS TYP-LEV OR ACT-COD, IH COOEM 8J0SZF TYPE 03 LEVEL 01 

E.iRON£OUS CHECK-LETTER* PUT V IN COOEH CHERA TYPE 01 LEVEL 61 

ERRONEOUS DECK. MISSING TYPE 01 
CMERA U301D01 QIC 

ERRONcOUS CHECK-LETTER. PUT F IN COOEM PQIMA TYPE 01 LEVEL 01 

ERRONEOUS DECK. MISSING I'YPE 01 
PQIMA ifJOlHOl OIX 

ERRONEOUS TtP-LEV OR ACT-COO, IN COOE'4 AOEtSBE TYPE 03 LEVEL 01 

£N0 OF ERROR-FILE 



Figure 10: Updating - Error Diagnostics 



37 



6 ; V' 
4 / < ^ 

AVM- 

A a T 

AVWEA*' 
AV.<£ T 
A¥^£AT 
AV4^AT 
AVHf AT 
AVH^AT 
AVMf AT 
Ay^c AT 
AVi^e^AT 

Av^enT 

AVW^AT 
AV^«-4T 
AVWEAT 
AVH£AT 
AVi<£AT 



^';^) M 1 

3 5^.5 32 i 
C553371 

075^3■•^ 

0S55335 
35«;b392 

a^5ft3n 



3:i 

322 

jej 

329 
33o 
3«»3 
35^ 
350 
3?^ 

371 
371 
37? 
3«y 
3S? 
593 
34) 

i»n 

i»2» 

i.27 



7^'' 

i2l 
331 
in? 

31? 
32? 
322 
32i 
37% 
3fcK 
353 
35- 

3hk 
371 
37» 
37« 

3 32 
319 
3^-3 

kOb 
ki^ 
k2U 

i»27 
kZk 
kki 



3wl 

3t7 
^2» 
329 
72* 
3'3& 
3*t3 
>v3 
3^1 
35^ 
3oi» 
371 

3'^ 

3d« 

3^: 

T99 
♦ OS 
•♦OS 

!*13 

k2C 
k27 

kzy 

kZk 
kk\ 
kk^ 



2^« 
3*^1 

u: 

^15 
'23 
'29 
329 
T^S 
J%3 
353 
35^ 
357 
H-. 
371 
37^ 
3»! 
335 
392 
3)9 

i»36 
•*13 
l»20 
*»27 
♦ 3!« 
•«3t. 
(iSi 
k^\ 



?^k 
3dl 
3 C* 
3 30 
?15 
3 22 
3?9 
3 29 
'36 
Zkl 
2^0 
357 
357 
36% 
371 
37d 
3 65 
369 
39? 
399 
b06 

i»13 
1*29 
i»27 
kZk 
klk 
kkl 
kk^ 



2^k 
3J1 
355 
"I? 
Sib 
322 
329 
336 
'36 
'^.3 
350 
357 
357 
Zhk 
3»1 
373 
395 
395 
392 
399 

••13 
fcl3 
WO 
*i?7 

i»3i* 
Will 
<iW4 



"9t 
TJJ 

'It 

''2 2 
Ijo 

23€ 
'«3> 

'i»3 

35( 

'57 

Zr^k 

36 

371 

37f 

?9r 
'*« 

392 
395 

tic 

bl3 
fcl? 
«i?C 
••2T 
klk 
kkl 
kk\ 

kHt 



331 
'C« 
115 
'15 
3?2 
3 29 
3 35 
33S 
3i»3 
3?J 
357 
36-* 

371 
371* 
3 65 
392 
392 
399 
i»06 
-13 
••13 
h?^ 
**Z7 
kl*% 
kkl 
kkl 
^k% 



5;i 

5!5 
^15 
^32 
S?9 
336 
J*. 3 
3*»3 
353 

3S^^ 

ri 

f7S 
355 

392 
H? 
399 
*t36 

f?0 

s2a 

427 

-•••1 
till 

#^6 



; 1_ 
' "i 1 
'/* 

3««; 

rr* 

'33 
32^ 
3 30 
3»»» 
3i.« 
35? 

3SW 
3'1 
'7t 
»7« 
'S' 
30' 

39? 
vqa 

t3S 
H' 
«.3** 

«»23 
i»3i» 



BAJV73 OlOlSASAONft UVAHIFAL 

a»';v20 3?01I33Fq6_ 01^123360 :i313 

3A'JVZ3 o«»oian3i 

BAJVTO '^501121 * 121 121 121 152 182 
9A«JvZ0 05O22i»i ^^k 30i» 30W 30ii 3f^5 
BAMVZO 0503(i25 li25 



162 
3&$ 



192 
?6« 



2kl 
369 



2(»3 
%26 



2(1^ 
426 



£2V 



9MTAZ3 01019ITO>» SEIL HAAVI» 

8HTA7Z <»?0lI9OrC3IOO0^O.a013123O35 05252 

*>StA7Z CdOlClOl' _ 

SMIAZZ 0501071 071 071. 071 193 193 
8HtA2Z 05b2tl5 



193 . 193 3i$ 31S 319 



912 



9JNTA9 Cl0i9?ITISH JOURNAt OF HQH n£STRU5TlVE TC5Ttll5 
9J'fTAS 0?01?<)OFq6LOnOi»S0013123a69 01313 
QJITAS 030ie9210(iJ}lIW 00O22 

Bj'iTAS Odirionj 

lJ*rAS 09011^1 192 2li3 - 30< -365 «i26 



Figure 11: Routing and Control - Recording in the Master File 
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Figure 12: Routing and Control - Control Cards 
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Figure 15: Routing and Control - Error Diagnostics 
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Figure 15: Routing and Control - Claim to the Publisher 
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